2-aminoethoxydiphenyl borate alters selectivity of Orai3 channels by increasing their pore size.
Stim1 in the endoplasmic reticulum and the three Orai (also termed CRACM) channels in the plasma-membrane are main components of native Ca(2+) release-activated Ca(2+) channels. A pharmacological hallmark of these channels is their distinct sensitivity to 2-aminoethoxydiphenyl borate (2-APB). Here we report that Orai3 currents can be robustly stimulated by 75 microm 2-APB independent of Stim1, whereas 2-APB at similar concentrations inhibited store-operated Orai1 currents. 2-APB did not only promote currents through Orai3 channels but also dramatically altered ion selectivity of Orai3 channels. This allowed for permeation of monovalent cations both in the inward as well as outward direction, which is in sharp contrast to the high Ca(2+) selectivity of store-operated Orai3 currents. An Orai3-R66W mutant, which lacked in analogy to the severe combined immune deficiency mutant Orai1-R91W store-operated activation, was also found to be resistant to 2-APB stimulation. The change in selectivity by 2-APB was associated with an increase in Orai3 minimum pore size from about 3.8A to more than 5.34 A. In line with a potential interaction of 2-APB with the Orai3 pore, among three pore mutants tested, the Orai3 E165Q mutant particularly resembled in its permeation properties those of 2-APB stimulated Orai3 and additionally exhibited a reduced response to 2-APB. In aggregate, stimulation of Orai3 currents by 2-APB occurred along with an alteration of the permeation pathway that represents a unique mechanism for regulating ion channel selectivity by chemical compounds.